Constitutive nitric oxide synthase from cerebellum is reversibly inhibited by nitric oxide formed from L-arginine.
The objective of this study was to determine whether constitutive nitric oxide (NO) synthase from rat cerebellum could be regulated by the two products of the reaction, NO and L-citrulline, utilizing L-arginine as substrate. NO synthase activity was determined by monitoring the formation of 3H-citrulline from 3H-L-arginine in the presence of added cofactors. The rate of citrulline formation in enzyme reaction mixtures was non-linear. Addition of superoxide dismutase (SOD; 100 units) inhibited NO synthase activity and made the rate of product formation more non-linear, whereas addition of oxyhemoglobin (HbO2; 30 microM) increased NO synthase activity, made the rate of product formation linear and also abolished the effect of SOD. Added NO (10 microM) inhibited NO synthase activity and this inhibition was potentiated by SOD and abolished by HbO2. Added L-citrulline (1 mM) did not alter NO synthase activity. The two NO donors, S-nitroso-N-acetylpenicillamine (200 microM) and N-methyl-N'-nitro-N-nitrosoguanidine (200 microM) mimicked the inhibitory effect of NO and inhibition of NO synthase activity by NO was reversible. These observations indicate clearly that NO formed during the NO synthase reaction or added to the enzyme reaction mixture causes a reversible inhibition of NO synthase activity. Thus, NO may function as a negative feedback modulator of its own synthesis.